Introduction: The non-motor symptoms (NMSs) in Parkinson's disease (PD) patients have greater effects on their quality of life compared to the motor symptoms; however, they are under-recognized.
Introduction
Parkinson's disease (PD) is the most common cause of Parkinsonism and is expected to affect about nine million patients by the year 2030 [1] . In a previous Egyptian study, the crude prevalence rate of PD was 548/10 5 inhabitants of the studied population [2] .
Patients with PD experience a wide range of non-motor symptoms (NMSs) which manifest as cognitive, neuropsychiatric, autonomic, and sensory disturbances; they worsen with disease progression and represent the major determinants of their independency loss [3] . NMSs were present in 96.4% of the studied patients by Khedr et al. [4] with mood and cognitive dysfunction as the most common followed by sleep disturbance and fatigue. In another Egyptian study by Shalash et al. [5] , all studied patients had one or more NMSs, with the most common were fatigue and sleep disturbance.
However, anosmia, sleep disturbance, gastrointestinal function, and mood changes may precede the onset of motor manifestation of PD by 5 or more years [6] . They are not identified by neurologists in over 50% of consultations, and sleep disturbance is not recognized in over 40% of PD patients. Drug-naive PD patients are an ideal population to study the differences in presentation of NMS [7] .
Patients and methods
This study was conducted on all newly diagnosed PD patients referred to outpatient neurology clinics, Department of Neuropsychiatry, Tanta University Hospitals, over a 6-month period from the first of December 2016 to the end of May 2017. Patients were diagnosed according to the United Kingdom Parkinson's Disease Society Brain Bank (UK PDS Brain Bank diagnostic criteria) [8] , and stages of Parkinson's disease were assessed using the Hoehn and Yahr scale [9] . Recruited patients were classified either tremor or akinetic rigid predominant type of PD by diving the mean score of tremor items on the mean score of akinetic rigid items (T/AR ratio) of the unified Parkinson's disease rating scale (UPDRS). If the ratio score was more than 0.9, the patient was considered tremor predominant, while if the score was less than that, the patient was classified as rigid-predominant PD [10] .
Patients with PD plus secondary Parkinsonism or patients on L-DOPA treatment were excluded from this study. Also patients with other chronic comorbidities (renal, hepatic, and endocrinal disturbance and chronic chest disease) were excluded.
All PD patients were subjected to the following: full medical history including current and relevant past medications, general and neurological examination, laboratory studies including renal function test, serum electrolytes, liver function test and thyroid hormonal profile, and neuroimaging studies either CT and/or MRI brain if needed. All participants were screened for NMS by the NMS-Quest [11] .
Drooling was evaluated using the Sialorrhea Clinical Scale for PD (SCS-PD) [12] and the Scales for Outcomes in Parkinson's disease for Autonomic symptoms (SCOPA-AUT) [13] . Olfaction was evaluated during the clinical interview by assessment of the olfactory nerve. Gastrointestinal and urinary symptoms were evaluated using the Rome III Questionnaire [14] and the SCOPA-AUT [13] .
Nocturia was assessed by the Nocturnal voiding and Sleep-Interruptions Questionnaire [15] . Pain was evaluated by the Brief Pain Inventory [16] .
Memory and concentration were evaluated using the Montreal Cognitive Assessment (MoCA) [17] . Psychiatric and mood symptoms were evaluated by the Scale for Evaluation of Neuropsychiatric Disorders in Parkinson's Disease (SEND-PD) [18] . Sexual functions were evaluated using SCOPA-AUT [13] . Orthostatic intolerance was evaluated by the SCOPA-AUT and assessment of blood pressure lying at 1-min standing (a cutoff of > 10 mmHg will be considered as indicating potential orthostatic hypotension).
Sleep disturbance was evaluated by the Pittsburgh Sleep Quality Index (PSQI) [19] . Restless leg syndrome was evaluated by screening questionnaires based upon the International Restless Legs Study Group criteria [20] .
A signed informed consent was obtained from all participants and their first-degree relatives. The study protocol was approved by the ethical committee in Tanta University, Egypt, under the code number 31,277/12/16 on December 2016.
Statistical analysis
The collected data were organized, tabulated, and statistically analyzed using SPSS software statistical computer package version 16. For quantitative data, the range in addition to mean and standard deviation was calculated, and the Pearson correlation equation was used. Significance was adopted at p < 0.05 for interpretation of results of tests of significance.
Results
The study included 41 newly diagnosed PD patients; all of them were drug naïve. They were 22 females and 19 males with mean age 57.95 ± 11.94 years, while the duration of illness was 2.7 ± 2.08 years. According to Hoehn and Yahr PD stages, 21 patients were in stage 1, 11 patients in stage 2, and 9 patients in stage 3. The mean and standard deviation of UPDRS part Ш score of studied patients were 35.6 ± 20.15. Twenty-three patients were akinetic rigid type and their T/AR ratio was 0.74 ± 0.09, while the other 18 patients were tremor-predominant PD type and T/AR ratio was 1.16 ± 0.21.
Screening of non-motor symptoms in the studied patients by the non-motor symptoms questionnaire (NMS-Quest) is revealed (Table 1) .
A cognitive decline was present in 11 patients who were assessed by both MoCA and MoCA-B test (for illiterate patients); their scores ranged between 16 and 23, and it showed a significant inverse correlation between the scores and both of the age and duration of illness as p < 0.05 (Table 2) .
Sixteen patients had sleep disturbance; they were evaluated by PSQI; the global score ranged between 7 and 13; and there was a significant direct correlation between the PSQI score and only the age and the presence of tremors as a predominant symptom (p < 0.05) ( Table 2) .
Psychiatric symptoms (psychotic = 11, mood and anxiety = 27) were assessed by SEND-PD; our results showed that there was a significant direct correlation between both psychotic and mood and anxiety symptoms of the SEND-PD scale and only Hoehn and Yahr stage of disease and duration of illness (p < 0.05) (Fig. 1) .
Fifteen patients had urinary complaints assessed by the Questionnaire for Evaluating nocturia, nocturnal Enuresis, and Sleep Interruptions; there was an inverse significant correlation between the test score and rigidity as a predominant motor manifestation (p < 0.05) (Fig. 2) .
Fourteen males and 19 females were evaluated by the SCOPA-AUT questionnaire for evaluating different 
autonomic manifestations including sexual symptoms; our data showed a direct significant correlation between the SCOPA-AUT scores and Hoehn and Yahr stage, duration of illness, and both predominant motor symptoms (tremor and rigidity) (p < 0.05) ( Table 2) .
Gastrointestinal symptoms were present in 32 patients; the most common complaint was constipation while nausea was present in 4 patients. These symptoms were further evaluated by the ROME III adult questionnaire, and the results showed no significant correlation between the ROME III scores and other variables (p > 0.05) ( Table 2) .
Two patients suffered restless leg syndrome. Their scores on Restless Legs Syndrome Rating Scale were 15 and 17 (moderate severity). Both were females; one of them had tremors as a predominant motor manifestation, while the other had rigidity. Also two patients had dribbling of saliva, and they were evaluated by SCS-PD. They were one male and one female; their scores were 9 and 7 respectively; both tremors and rigidity were clinically evident in both patients. Finally, two female patients reported low back pain which is relieved by NSAIDs.
Discussion
Non-motor symptoms (NMSs) have long been recognized as an important part of PD, but until recently, they have received relatively little attention. Several studies have shown that many NMSs, particularly depression, are important determinants of health-related quality of life (Hr-QoL) [21] . We conducted this study to explore the prevalence of NMS in PD patients in our local community. For this purpose, we recruited 41 newly diagnosed PD patients; all of them were drug naïve; this was intended to exclude medication side effect and to focus on PD pathology-related non-motor symptoms. One of the surprising results of this study was that 21.9% of patients were in stage III. We could refer that to the low educational level in rural areas; most patients considered bradykinesia and tremors as part of the physiological process of aging. The second point is that most of the patients who had orthopedic consultation were unfortunately misdiagnosed and treated with neurotonics, so one of the beneficial points of this study is exploring the great need to increase awareness of PD not only for the public but also for physicians especially in the primary care. Screening for NMS in the studied patients by the NMS-Quest [11] (a 30-item self-completed questionnaire featuring responses as "yes," "no," and "do not know" to each item) revealed that constipation was the most common symptoms as it was present in 73.1% in the studied patients.
An epidemiological study by Abbot et al. [22] revealed an association between the frequency of bowel movements and the risk of developing PD. Also males who have less than one bowel movement daily are at high risk of developing PD than those who had daily bowel movements, and four times higher than those who had two or more bowel movements a day. Several explanations for this finding can be hypothesized. Perhaps constipation is an early manifestation of the disease process itself. Alternatively, rapid transit of material through the gastrointestinal tract reduces exposure to an ingested toxic substance which is active in disease pathogenesis [23] . Our results confirm these hypotheses, revealing the high prevalence of constipation in PD patients. Also Khedr et al. [4] reported the presence of constipation in 51.8% of PD patients in their study carried out in Upper Egypt.
In our study, there was no significant correlation between these symptoms evaluated by the ROME III adult questionnaire and other variables as p > 0.05. On the contrary, Pont-Sunyer et al. [24] reported more prevalence of constipation in the rigid type of PD than tremor type; this difference may be related to the different methodology as they recruited medicated patients and higher sample size. Finally, we considered constipation if bowel movements often occur less than usual or consist of hard and dry stools that are painful or difficult to pass, while others restrict diagnosis of constipation if the patient had no bowel movement in 3 days [23] .
The second most common symptom in the current study was sexual dysfunction (61%), which was more common in male patients. Bronner et al. [25] pointed out lower sexual satisfaction in men with PD than in women; this is possibly related to performance problems due to erectile dysfunction with consequent lowered self-esteem. Sexual dysfunction in males with PD typically takes the form of loss of libido, erectile dysfunction, or premature ejaculation; in females, it most often involves low sexual desire and difficulty with arousal and orgasm [26] .
Depressive symptoms (47.50%) followed by anxiety (21.7%) were common in our patients with less predominant psychotic manifestations (9.7%). The severity of these symptoms showed a significant correlation with the duration of illness and the stage of disease. Like depression, anxiety may appear at any time during the disease course. It also may precede the appearance of PD motor features [27] . Landau et al. [28] found that the younger the age of onset of PD, the more liability and severity of depression and anxiety; this could be related to the long duration of stress exposure to disease burden.
Urgency and getting up regularly at night to pass urine were present in about one third of our patient cohort. Twenty-five up to fifty percent of PD patients had lower urinary tract symptoms while urodynamic studies documented abnormalities in a much higher percentage [29] . Nocturia is the most commonly reported symptom (57-86%) followed by increased frequency (32-71%), urgency (32-68%), and urge incontinence (21-40%), and these wide variations reflect differences in patient population, patient medical history, and methods used to ascertain the presence of these symptoms [30] .
Nocturnal enuresis and urgency were more common in patients with akinetic rigid than patients with predominant tremor PD. On the other hand, Uchiyama et al. [31] in their 50 early untreated PD patients found no correlation among urinary symptoms, age, sex, or motor symptoms; the mean duration of illness was 23 months, while in our patients, it was 2.78 years. This difference may clarify these conflicting findings.
Sleep disturbance and vivid dreams were present in about one fifth of our PD patients. This seems lower than other literatures which report the prevalence of sleep disturbance in PD from 65% up to 95% [32] . It can be explained by the fact that we did not apply a laboratory method (polysomnography), so according to our subjective questionnaires, it is possible to miss mild manifestation. Sleep disturbance was present in 78.6% of the previous Egyptian study [4] as they recruited both medicated and medicated patients; also the duration of illness was higher in that study. In fact, another study by Prudon et al. [33] reported that newly diagnosed PD patients had minimal differences in subjective or objective sleep disturbance compared to controls; these opposing results necessitate the need for a reliable objective method to evaluate sleep disturbance in drug-naïve PD patients.
Our results showed a direct correlation between the PSQI score and both the patients' age and the presence of tremors as a predominant motor symptom. However, Rolinski et al. [34] reported no correlation between REM behavioral disorders and motor symptoms of PD, as they recruited more than 400 medicated and non-medicated patients.
Cognitive dysfunction including memory disturbance was reported in about 25% of our patients. We should consider the long duration of illness in our patients which may explain the high percentage of cognitive affection. Going with our finding, Litvan et al. [35] found that 25.8% of their PD patients were having mild cognitive impairment (MCI). Memory impairment was the most common (13.3%), followed by visuospatial (11.0%) and attention/executive ability impairment (10.1%). MCI was associated with older age at assessment and at disease onset, male gender, depression, more severe motor symptoms, and advanced disease stage. Also in the current study, the MoCA test score showed inverse significant correlation with both the age and duration of illness in our study.
Only 15% of our patients suffered light-headed or weak standing from sitting or lying. In another study, the prevalence of orthostatic hypotension in PD was 30% [36] . There is a positive significant correlation between orthostatic hypotension and the age of patients, but no correlation neither with sex nor with the motor symptoms in PD as reported by Perez et al. [37] while in our study, the stage of disease and duration of illness were correlated with orthostatic hypotension.
Although olfactory dysfunction is among the earliest non-motor features of PD and is present in approximately 90% of the early stage of PD cases, it can precede the onset of motor symptoms by years [37] . Only 10% of our patients reported this symptom. This may be due to our crude method in the assessment of olfaction using coffee and rose water, while in other studies, they usually apply 6 Sniffin' sticks test [38] .
The least reported symptoms were restless leg syndrome, drooling of saliva, and unexplained pain. This result confirms the previous study of Verbaan et al. [39] who reported the diagnosis of RLS in 11% of PD patients. Estimates of the prevalence of drooling in people with PD range from 10 to 84% with the wide variation in the estimates because of the lack of drooling diagnostic criteria and assessment tools for evaluating its severity [40, 41] .
In the study of Ozturk et al. [42] , 16.4% of patients had pain at the time of diagnosis of PD. The sources of pain experienced by patients were 89.0% musculoskeletal, 31.5% radicular/peripheral neuropathic, 15.1% dystonic, and 4.1% central. This finding is going with our result, as only two patients had mild musculoskeletal pain which is relieved by non-steroidal anti-inflammatory drugs.
Finally, either thermoregulatory dysfunction, fecal incontinence, or dysphagia was reported by our studied patients. Autonomic symptoms such as hyperhidrosis may be associated with variable blood levels of the dopaminergic drugs, but they do not appear to correlate with the duration of the disease as declared by Sveinbjornsdottir [43] . The current studies relate fecal incontinence to abuse of laxative in the management of constipation [44] .
Conclusion
All newly diagnosed PD patients suffered one or more non-motor symptoms, reflecting the great need to incorporate the assessment tools for these symptoms in routine clinical evaluation in PD patients. Gastrointestinal symptoms especially constipation were the most frequent followed by sexual dysfunction, depressive symptoms, and sleep disturbance, while pain, sialorrhea, and restless leg were the least reported by our studied patients.
Study limitations
There are two limitations in this study: the first one, we had not use a specific scale to assess depression as it may affect the presentation and severity of NMS, and the second, an Arabic validated version of IRLSS to evaluate restless leg syndrome was not applied. 
